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Abstract: Spatial patterns in ecosystem services (ES) supply and demand can provide useful visual guidance information for
ecological protection management policies. In China, the concept of the Ecological Conservation Red Line (ECRL) was intro-
duced to provide strict protection for areas, but its effect on ES supply and demand is not fully understood. Taking Gansu Prov-
ince as an example, based on the ecosystem pattern data from 2000 to 2020, a regional ES supply and demand evaluation
matrix was employed, and relevant supply and demand indexes were introduced to delineate the supply and demand zones for
various ES within the region. The impact of ECRL on the supply and demand of ES was quantitatively evaluated. The results
showed that there were higher supplies and lower demand and more surpluses with low human activities in the ECRL, while
the center and northern oasis areas in the Province where there was intensive human activities, and there was low ES supply
and high demand from 2000 to 2020. The deficit of ES within the provincial regions was generally increasing, while the
surplus of ES has slightly increased. The deficit of ES in the ECRL was generally smaller than that within the provincial
scope, and regions with declining surplus levels of ES supply and demand were concentrated in non—ECRL areas. Most of

the regions belonged to the H-L and L-L pattern in the Province. The regions with imbalanced supply and demand
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of ES were mainly concentrated in areas with higher economic levels. After the implementation of the ECRL policy, the pro-

portion of negative changes and positive changes in the supply and demand pattern of ES has decreased and increased in both

the ECRL and the Province. The imbalance in the supply and demand pattern of ES was gradually shrinking. However, the

central part of the Province was still the most prominent area of supply—demand contradiction. The research results can pro-

vide scientific basis and theoretical support for optimizing the supply and demand pattern of regional ES and building a

northwest ecological security barrier for planning and management.
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Fig.1 Geographical location and elevation of Gansu Province
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Fig.2 Spatial distribution map of ecosystem
in Gansu Province from 2000 to 2020
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Fig.3 The ecosystem service supply-demand rate and supply-demand ratio in Gansu Province in 2020
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Fig.4 Urban-rural gradient analysis of ecosystem
services supply- demand ratio in Gansu Province
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Fig.5 Quadrant diagram distribution of supply-demand patterns of ecosystem services in 2020
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R2  2000-2020 FHREESRERSHBEXEBIER
Table 2 Transformation matrix of supply—demand patterns of ecosystem services in Gansu from 2000 to 2020 under four scenarios (%)
2020
AN 9 o
i o H-H L-H L-L H-L At
H-H 9.69 2.73 0.24 1.83 14.49
2000 L-H 1.62 10.07 0.59 0.24 12.53
L-L 0.26 1.80 45.66 4.59 52.31
H-L 0.49 0.10 1.19 18.88 20.67
&it 12.06 14.70 47.69 25.55 100.00
ik 2.37 4.63 2.03 6.66 15.68
R3  2000-2020 FEFRIPALXES R GRS HBEXEBIER
Table 3 Transformation matrix of supply—demand patterns of ecosystem services in ECRL from 2000 to 2020 under four scenarios (%)
2020
i ) a1
F - H-H L-H L-L H-L sl
H-H 1.25 0.22 0.06 0.90 2.43
L-H 0.20 0.72 0.18 0.09 1.19
2000
L-L 0.11 0.63 50.76 5.97 57.47
H-L 0.49 0.05 1.54 36.82 38.90
&it 2.05 1.63 52.54 43.78 100.00
Ak 0.80 0.91 1.78 6.96 10.44
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